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U.5. DEPARTENT OF AGRICULTURE
ACHICULTURAL MARIGTING SCRVICE
SCIENGE AND TECHNOLOGY - PLANT VARIETY PROTECTION OFFICE

APPLICETION FOR PLANT VARIETY PROTECTION CERTIFICATE
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1 NAME OF OWNER
NDSU Research Foundation

2. TEMPORARY DESIGHATION OR
EXPERIMENTAL NAME

ND2676-10

3. VARIETY NAME

MNakota Pearl'

4 ADDRESS {Sireet and No., or RF.D. No., City, Scate, and 2iP Code, and Couniry)

1735 NDSU Research Park Drive
-:Fargo, NI} 58105:5002

S. TELEPHONE (Include area code)
T01-231-8931

6. FAX (include area code) 2 0
T701-231-1013
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rporatlon——‘ﬁDS Research ] North Dakot M 1989
‘Foundatign Ce © axota 2y
10, NAME AND ADORESS OF OWNER REPRESENTATIVE(S) TO SERVE IN THIS APPLICATION. (First person hsled wil receive s pagers) FILING AND EXAMINATION
: ' Dale Zetocha ¢ ree
Dr. Asunta (Susue) Thompson %_es%utﬁve Dlric?r dati E‘ * Z"’lqa + 00
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1. YELEPHONE (inciude area code)

701-231-7076

12. FAX {include area code)

701-231-7851

13. E_MARL

secor@plains.nodak.edu

14, GROP KIND (Common Name)

Potato

15 GENUS AND SPECIES NAME OF CROP

Solanum tuberosum .

16, FAMILY NAME (Bofanical)

Solanacease

7. IS'IHEVARJETYAFIRST GENERATION

HYBRY
O ves K "o

18. CHECK'APPROPRIATE BOX FOR EACH ATTACHMENT SUBMITTED (Follaw Tnstrsttions on

19, DOES THE OWNER SPECIFY THAT SEED OF THIS VARIETY BE SOLDAA‘%A CLASSOF

feverse) CERTIFIED SEED? Soe Section 83{a) of the Frant Variely Prolection
a [ ExibitA Origin and Breeding Histary of the Varisty ] YES ¢ ,:nwlemszo B HO ("0, go to item 22
b. Exhibil 8. . Slatement of Distinciness
c & Exhibit C. Ob{ed.rve Descrigtion of Variaty 20, DgES THE O_I"_NNER SPECIFY THAT SEEQ OF THIS VARIETY 8E UMITEDAS TO NUMBER
. it 0, Addilionat iption of the V. f
d {7] Exhibit inal Description aristy {Optional) U vES D NO
e §J Exhibil €. Stalement of tha Basis of the Ownar's Dwnership )
A N \fouduf ta (2,500 r, for tuber fed varetie. -
f E 4 53#‘:& hgw cu:;;b mwmm:d ma:ltatm: appvt;red puba’c" 21, IF YES™ TO TEM 20, WHICH CLASSES OF PROGUCTION BEYOND BREEDER SEED?
repo 4 {C1 FOUNDATION ] REGISTERED [ CERTWIED
-3 Fiirg and Examiation Fes ($2 450), mado mb to "Treasurer of the Unitad )
Statas” {Mad I the Pant Variely Protection )

22. HAS THE VARIETY {INCLUDING ANY HARVESTED MATERIAL) OR A HYBRID PRODUCED

EROM THIS VARIETY BEEN SOLD, DISPOSED OF, TRANSFERRED, OR USED IN THE U, 5. OR
OTHER COUNTRIES?
R Yes O ~o

IF YES, YOU MUST PROVIDE THE DATE OF FIRST SALE, DISFOSITION, TRANSFER, OR USE
FOR EACH COUNTRY AND THE CIRCUNMSTANCES. (Please use space indicated on mwrse)

23, 15 THE VARIETY QR ANY COMPONENT OF THE VARIETY PROTECTED BY INTELLECTUAL
PROPERTY RIGHT (PLANT BREEDER'S RIGHT OR PATENT)?

®| ves g wo

¥ YES, PLEASE GIVE COUNTRY, DATE OF FILING OR ISSUANCE AND ASSlGRED
REFERENCE NUMBER. {Please use space indicated on reverse.)

24, The owners declare thal & visble sampleolbasacsuddhew:e!yuﬂbeﬂnusmdwmcpgrmlm?&uwmboupbnsmwonmqusslhumdmmsud\mgdmwsmbom o
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and is sntided to the provisions
Qwmec(s) is{am) informed hat false representation herein can jecpandize protaction tnd result in penalties.
SIGRATURE OF OWNER W} SIGNATURE OF OWNER
WE(PIeasepnmortrpeJ NAME (Please print or lype}
Dale Zetocha
CAPACITY OR TITLE DATE CAPACITY OR TITLE DATE
Executive Director 04/20/00 .
{See reverse for instructions and information coliection burden statemend)-
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INSTRUCTIONS

GENERAL: To be effectively filed with Ihe Plant Variety Protection Office (PVPO), ALL of the following items must be received in the PVPO: (1) Completed
applicationform signed by the owner; (2) completed exhibits A, B, C, E; (3) for a seed reproduced variety alleast 2,500 viable untreated seeds, for a hybrid
variety al leasl 2,500 untreated seeds of each line necessary o reproduce the variety, or for tuber repraduced varieties verification that a viable (in the sense
that it will reproduce an entire plani) lissue culture 'will be deposited and maintained in an approved public fepository; (4} check drawn on a U.S. bank for $2,450 -
(3300 filing fee and §2,150 examination fee), payabie to "Treasurer of the United States™ {See Seclion 97,6 of the Regulstions anxd Rules of Praclice.) Partial
applications will be held in the PVPO for not more than 80 days, then relurned 1o the appficant as unfited. Mail application and other requirements to Plant Vaviety
Protection Office, AMS, USDA, Room 500, NAL Building, 10301 Baltimore Avenue, Bellsville, MD 20705-2351. Relain one copy for your files. Alltemsonthe
face of the application are seif explanatory unless noted below. Corrections on the application form and exhibits must be initialed and daled, DO NOT use
masking materials to make corrections. If a certificate is allowed, you will be requested to send z check payable to "Treasurer of the United States” in the amount.
of $300 for issuance of the certificate. Cetificates will be issued o owner, not licensee or agent. -

Plant Variety Protection Office . .
Telephone: (301) 504-5518 g ;) .
FAX: (301) 504-5291 2 G G O O D 2 3 2
Homepage: hitpJ/iwww.ams. usda.goviscience/pvp.htm
1ITEM

t18a. Give: (1) the geneaiogy. including public and commerciat varielies, lines, or clones used, and the breeding method:
{2} the details of subsequent stages of selection and multiplication;
(3) evidence of uniformity and stability; and
(4) the type and frequency ol variants during reproduction and rmulliplication and state how these varianis may be identified

18b. Give a summary of the variety's dislinctness. Cleary state how this application variety may be distinguished from all other varieties in the same crop. f the |
new variety is most similar {0 one variety or a group of related varieties;

{1} identify these varieties and state all differences objectively;
(2} attach statistical data for characters expressed numerically and demonsicate that these are clear differences; and
(3) submit, if helpful, seed and plant specimens or photographs (prints) of seed and plant comparisons which clearly indicate distinctness

" 18c. Exhibit C forms are available from the PVPO Office for maost crops; specily crop kind. Fill in Exhibit C {Objective Description of Variety} form as completely
as possible lo describe your variety.

18d. Optional additional characterislics and/or pholographs. Describe any additional characteristics that cannat be accurately conveyed in Exhibit C. tUse
comparalive varieties as is necessary lo reveal more accurately the characteristics that are difficult fo describe, such as plant habit, plant color, disease
resistance, etc. .

1Be. Section 52(5) of the Act requires applicants 1o furnish a statement of the basis of the applicant's ownership. An Exhibit E form is available from the PVPO.

19. ¥ “Yes” is specified (seed of this variely be sold by variely name only, as & class of certified seed], the applicant MAY NOT reverse this affimative decision
after the variely has been sold and so tabeled, the decision published, or the cerfificate issued. However, if "No™ has been specified, the applicani may
change the choice. {See Regulations and Rules of Practice, Section 97.103).

22. See Seclions 41, 42, and 43 of the Act and Section 97.5 of the regulations for eligibility requiremnents.

' 23. See Section 5.5 of the Act for instructions on claiming the benefit of an earfier filing dale.

22. CONTINUED FROM FRONT ({Flease provide the dale of first sale, disposition, transfer, or use for each country and the circumstances, if the vanely
fincluding any harvested material} or a hybrd produced from this variety has been sold, disposed of, transferred, or used in the U.S. or other countries.)
"Dakota Pearl' was released on April 23, 1999 in the United States. °' Dakota Pearl':iwas first
tested under a Material Transfer Agreement in the U.S. dated 6/8/98 and first tested under a
-Material Transfer Agreement in Canada dated 05/15/97. Material Transfer Agreements have been
used since those times as well and are for testing and evaluation purposes only. No seed sales
23. CONTINUED FROM FRONT ([Please give the couniry, dafe of filing or issyance, and assigried reference number, if the variely o any component of the
variely is protected by intellectual propetty right - (Plant Breeder's Right or Palent).) ‘ were authorized.

PBR has been applied for in Canada (Application No. 99-1734) in
July 6, 1999 with protective direction.

NOTES: it is the responsibility of the applicant/owner o keep the PVPO informed of any changes of address or change of ownership or assignment_ of owners
'epresentative during the life of the application/certificate. There is no charge for filing a change of address. The fee for filing a change c_:f ownershipor
assignment. or any modification of owner's name is specified in Section 97.175 of the regulations. (See Section 101 of the Act, and Sections 37.130, 97.131,

37.175(N} of the Regulalions and Rules of Practice.)

fo avoid conflict with other variety names in use, the applicant must check the variety names proposed by contacting: Seed Braach, AMS, USDA, Room 213,
3uilding 306, Bellsville Agricultural Research Center—East, Beltsville, MD 20705. Telephone: (301} 504-8089.

Pubiec reporting burdes for thes codection of information is estimated [0 average 30 minutes per responsa, L *f;umummmwﬁmmm&ﬁﬂmw .
intaining the dats avaded, axd completing and reviewing the coffection of information, Send & memwwmcwdmmahmm*ﬂmﬂwtﬁ:ﬁﬂ
Delucing this burden, fo Dopartiment of Agricuturs, Clearance OfMicer, CIRM, AG Bax 7630, Jasve L Whitten Bulkiing, Washington, D.C. 20250. When replying, refer to OMB No. 0581-0055 and form number in yoor
difer. Undor the PTRA of 1985, no pergons see raquired 1o respond i a coffection of informabion unkass £ dispisys a vakd OME conlrf aumnber, C . . . Fal stalus. (ol &¥
The U.S. Depariment ol Agrcuiure (ISDA} prolibits discrimination in #s programs on ihe basis of rece, cokor, nationad origin, gex, miqmm.da_ﬁty,mwm,andmadduw . c
anhébited bages apply 1o &4 programs), Pecsans wilh disabilibes who mequire alternalive for 'm"--ﬂofpfvgmmhfarmlﬁmfbmfﬂu.Wm;m_m]wmmuwy Office &
omeurications af (202) 720-2791. To fe 8 compiainl, wite the Secretary of Agricutuve, U.S. Deparment of Agricukure, Washington, D.C. 20250, or call (202) T20-T327 {voice} o (202) T20-4127 {TDO). USDA

3 aqual opporfunily emplayer, —
SET-470{6-98} casignad by the Planl Variely Protection Office with WordPerfec? 6.0a. Replaces STD-470 (03-96) which is obsolata,

2




EXHIBIT A

ORIGIN AND BREEDING HISTORY OF ‘DAKOTA PEARL’

‘Dakota Pearl” was evaluated as ND2676-10 and was released by the Agricultural
Experiment Station of North Dakota and North Dakota State University (NDSU) on April
23, 1999. ‘Dakota Pearl’ was derived from a cross between North Dakota selections
ND1118-1 and ND944-6 that was made in 1984 at NDSU (Figure 1). The clone was
initially selected at the Langdon Experiment Station at Langdon, ND in 1985. Early
evaluations were conducted at two locations in North Dakota. The initial cross, selection
and early testing of ‘Dakota Pearl’ were done under the direction of Dr. Robert Johansen,
NDSU (deceased). Advanced testing, seed increase, and commercial evaluation were
done by several departments at NDSU, at the USDA-ARS Potato Research Worksite at
East Grand Forks, MN, and by several certified seed and commercial producers in North
Dakota and Minnesota. Public and private cooperators throughout the United States also
provided assistance. Breeder’s seed was produced at the Horticultural Research Farm,
Absaraka, ND and Agronomy Seed Farm, Casselton, ND. The North Dakota State Seed
Department and cooperative certified seed producers under the guidance of the NDSU
potato breeding program and the NDSU Development Foundation made subsequent
increases. Dakota Pear] was widely evaluated in replicated trials in nine locations from
1993 through 1998, and in regional trials at 23 North American sites (north central U.S.
and Canadian provinces) from 1996 to 1998.

The cultivar ‘Norchip® (Johansen et al. 1969) is in the ancestry of Dakota Pearl on both
the female and male sides of the pedigree. Norchip was a chipping industry standard in
the northern Great Plains for over 25 years. ‘Dakota Pearl’ is 1/16 Solanum phureja,
represented on the maternal side of the pedigree in the background of ND1118-1.
ND1118-1 was exceptionally resistant to cold-sweetening; however, tuber size was small
and total yields low. The maternal parent of ND1118-1 was a high-protein breeding line
from Minnesota. The paternal parent of MIN2550 is largely derived from S. phureja.
ND944-6 has the cultivar ‘Lenape’ (Akely et al. 1968) and S, demissum, Nied.
(approximately 1.5%) in its background. The observed cold-sweetening resistance of
‘Dakota Pearl’ is likely derived from S. phureja, a species used by breeders as a source of
this important trait (Lauer and Shaw 1970; Ehlenfeldt et al. 1990). Selection criteria used
by the NDSU potato breeding program for the development of ‘Dakota Pearl” were based
- on-morphological, physiclogical, and biochemical performance and storage ability.

Since its selection in 1985, ‘Dakota Pearl” has been asexually propagated via tubers as
well as micro-propagated plantlets. During 14 years of evaluation, there have been no
reports of variants arising from ‘Dakota Pear]’, indicating it is a stable genotype with
uniform morphology.

Literature Cited
Akely, R.V., W.R. Mills, C.E. Cunningham and J. Watts. 1968. Lenape: a new potato
variety high in solids and chipping quality. Am Potato J 45:142-145.



- Ehlenfeldt, M.K., D.F. Lopez-Portilla, A.A. Boe, and R.H. Johansen. 1990. Reducing
sugar accumulation in progeny families of cold chipping potato clones. Am Potato
J 67:83-91.

Johansen, R.H., J.T. Schulz, and J.E. Hougelet. 1969. Norchip, a new early maturing
chipping variety with high total solids. Am Potato J 46:254-258.

Lauer, F., and R. Shaw. 1970. A possible genetic source for chipping potatoes from 40 F
storage. Am Potato J 47:275-278.

FIGURE 1. Pedigree of Dakota Pearl.
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EXHIBIT B
STATEMENT OF DISTINCTNESS

The primary features of Dakota Pearl making it uniquely different from other white chipping
potato cultivars, such as NorValley and Atlantic, are its low level of tuber sugars, in addition
to the attractive, round, uniformly sized, smooth tubers, with bright white skin, which
resemble pearls. In controlled storage trials conducted by Dr. Joseph Sowokinos, University
of Minnesota, Dakota Pearl had a glucose concentration of 0.40 mg/g after 7 months storage
at 5.5 C, compared to NorValley and Atlantic with 0.71 and 1.08 mg/g, respectively (Table
1). Dakota Pearl’s ability to accumulate lower concentrations of reducing sugars in tubers,
nearly one-half to a third lower during the 5 year controlled study, results in the consistent
production of light colored, high quality processed chips, both directly from the field and
from storage (Table 2).

Dakota Pearl can be distinguished from Atlantic, NorValley, and other chip cultivars based
upon a combination of vine, leaf, flower, and tuber characteristics. Dakota Pearl is most
similar to and closely resembles NorValley and is also compared to Atlantic, due to its
commercial value and popularity. Dakota Pear] can be distinguished from Atlantic based on
tubers because Atlantic has a flakey skin, while Dakota Pear] has smooth and bright white
skin. Tubers of Dakota Pearl are more similar to NorValley. Both have smooth white skin,
but the tuber size profile tends to be smaller, tubers are slightly more round, and tubers tend
to be smoother due to the more shallow eyes. Vine characteristics of Dakota Pearl are also
similar to NorValley, however traits making it unique are its slightly earlier maturity, smaller
- size, and also the terminal leaflet margin waviness, in addition to producing more

- inflorescences per plant and having fewer secondary and tertiary leaflet pairs Both have
white flowers.. Vines of Atlantic differ in regard to size (slightly larger), slightly later
maturity, and the light red-purple flowers. Atlantic vines also are upright in comparison to
Dakota Pearl and NorValley.

Additionally, the isozyme profile is unique. An electrophoretic fingerprint based upon eight
isozyme loci (Douches and Ludlam. 1991. Am Potato J 68:767-780) was determined in the
Douches laboratory at Michigan State University. The isozyme profile for Dakota Pearl is as
follows:

Dakota Pearl MDH-1 PPrPPY MDH-2 2222222 6-PGD3 3°3°3°3%
PGI-1 I’1P1*P GoT-1 PPrr GOT-2 22322
PGM-11'1°PP PGM-2 2°2°2° 2

 Seed certification agencies are able to recognize Dakota Pearl as a distinct cultivar in the
field and are able to distinguish it from other cultivars based on morphological characteristics
during visual inspections of fields entered for certification.

Dakota Pearl is suitable for the chip processing industry and for the fresh market. Specific
gravity is high, averaging 1.090 in non-irrigated production environments and 1.083 in

- irrigated production locales. It will process from 5.5 C (42 F) storage. Dakota Pearl exhibits
1no notable disease or pest resistance, nor exceptional susceptibility. Hollow heart has been
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noted occasionally, in addition to internal necrosis, in grower fields and research trials.
Symptom expression of bacterial ring rot is typical for both vines and tubers, however
wilting associated with infection was not noted in replicated trials. Field evaluations of
metribuzin sensitivity indicate it is moderately susceptible to this common herbicide.

The unique combination of the above characteristics, used to differentiate potato cultivars,

make Dakota Pearl distinct.

TABLE 1. Relative glucose concentrations following seven months storage at 5.5 C (1998-
2003).

Clone Glucose'

mg/g FW
Dakota Pearl 0.40
ND860-2 0.38
Snowden 0.67
NorValley 0.71
Atlantic 1.08
Norchip 2.16

Readmgs represent a five year average. Each year’s value was obtained from a composite
sample taken from eight tubers.

TABLE 2. Average chip color (reported as Agtron values) of Dakota Pearl, ND860-2,
NorValley, Norchip, Atlantic, and Snowden, from 3.3 and 5.5 C at three and five months
storage, respectively.'

Chip Color?
33C 55C 55C
5 months 3 months , 5 months

Clone 1998 | 1999 | 2000 | 1998 | 1999 | 2000 | 1998 | 1999 | 2000

Dakota Pearl 50 43 50 60 39 62 56 35 54

ND8&60-2 54 45 51 65 58 61 55 56 54

NorValley 40 38 46 56 55 60 56 57 51

~[Norchip~ | 38 35 36 45 40 61 41 36 46
Atlantic B - 39 47 - 56 - - 49
Snowden 46 38 48 52 51 53 55 52 56

' Data represents an average from six potato tubers.

? Agtron values = spectral reflectance; values of 55 or higher denote acceptably colored
potato chips.

* Dash indicates data not available.
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Objective Description of Variety

DAKOTA PEARL

North Tilley, N.B.
1999

Global Agri _Services_lnc. _
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NORTH DAKOTA PBR & PVP SELECTION TRIAL 1999
NORTH TILLEY, NEW BRUNSWICK

OBJECTIVE

The objective of this experiment is to prepare the potato objective description for the
examination of the Plant Breeder’s Rights and Plant Variety Protection..

MATERIALS & METHODS

Varieties:

There was 6 varieties in the trial. The varieties Red Pontiac, Norland, Atlantic
and Norvalley were used as standard varieties.

Design:
A randomized complete block with 6 varieties and four replicates. All entries
were planted in single-row plots and each entry had one plot per replicate. A plot

was 18' long (5.5 m). Spacing between adjacent plots was 36"(91cm). Spacmg
between adjacent hills within plot was 12" (30.5 cm).

Planting:

The trial was planted on May 28, 1999
Fertility:

1500 Ibs/A 10-10-20 ( McCain formulation Z)
Spacing: |

All varieties were planted at 12" (30.5cm).

Global Agri Services Inc.
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Harvest:

The field was topkill September 10, 1999 and harvested September 26, 1999.
Yield data was collected on replication number four.

RAINFALL

Month of May 1.9" (48mm) -representing the last week of the month only-
Month of June 2.4" (60mm)

Month of July 2.4" (60mm)

Month of August 3.7" (90.7mm)

Month of September 8.4" (213 mm)

GENERAL OBSERVATIONS

The environmental conditions at planting of the trial were very dry at the start but in the
latter part of the planting we received substantial amount of rain, causing some severe
seed peace decay in some varieties. The growing season is summarize as very dry and
hot. The rain arrived at harvesting time causing some delay.

Global Agri Services Inc,
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SECTIONS COMPLETED BY GLOBAL AGRI SERVICES INC.

1. Market Characteristics

2. Plant Characteristics

3. Stem Characteristics

4, Leaf Characteristics

5. Inflorescence Characteristics
6. Tuber Characteristics

7. Sprout Characteristics

Global Agri Services Inc.
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Exhibit C (Potato)

OBJECTIVE DESCRIPTION OF VARIETY

POTATO (Solanum tuberosum L.)

NAME OF APPLICANT(S) FOR OFFICIAL USE ONLY
NDSU Research Foundation PVPO NUMBER
ADnP qu VARIETY NAME
| Dakota Pearl

i 51735:1=\IDSU _Research Park Drlve o

TEMPORARY OR EXPERIMENTAL
DESIGNATION

REFERENCE VARIETY 1 (R1)
NorValley

REFERENCE VARIETY 2 (R2)

Atlantic

1. MARKET CHARACTERISTICS:
MARKET CLASS:

1 = Yellow-flesh tablestock; 2 = Round-white tablestock; 3 = Chip-processing; 4 = Frozen-processing

5 = Russet tablestock; 6 = Other

VARIETY R1 R2
3 3 3
2. PLANT CHARACTERISTICS:
GROWTH HABIT:
1 = Erect (>45° with ground); 5 = Semi-erect {30-45°with ground); 7 = Spreading.
VARIETY R1 R2
5 5 5
TYPE:
1 = Stem (foliage open, stems clearly visible; 2 = Intermediate; 3 = Leaf (foliage closed, stems hardly visible)
VARIETY R1 R2
2 3 3
MATURITY: Days after planting (DAP) at vine senescence.
VARIETY R1 R2
PLANTING DATE:
VARIETY R1 R2
May 28, 1999 May 28, 1999 May 28, 1999
REGION/AREA:
VARIETY RI R2
North Tilley, N.B. North Tilley, N.B. North Tilley, N.B.
Page 1 of 10
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MATURITY CLASS:

200000232

1 = Very Early (<100 DAP); 2 = Early (100-110 DAP); 3 = Mid-season (111-120 DAP); 4 = Late (121-130

DAP); 5= Very Late (> 130 DAP).

VARIETY R1 R2
3 3 3
3. STEM CHARACTERISTICS: Measure at early first bloom
* STEM ANTHOCYANIN COLORATION:
1 = Absent; 3 = Weak; 5 = Medium; 7 = Strong; 9 = Very Strong
VARIETY R1 R2
3 1 2-3
STEM WINGS
| = Absent; 3 = Weak; 5 = Medium; 7 = Strong; 9 = Very Strong
VARIETY R1 R2
5 5 7

4. LEAF CHARACTERISTICS:
LEAF COLOR: Observe fully developed leaves located on middle & of plant

1 = Yellowish-green; 2 = Olive-green; 3 = Medium green; 4 = Dark green; 5 = Grey-green; 6 = other

16

VARIETY Rl R2
1-2 2-3 2-3
' LEAF COLOR: Observe fully developed leaves located on middle % of plant
Royal Horticulture Society Color Chart
VARIETY R1 R2
1478 147A 137A
LEAF PUBESCENCE DENSITY:
1 = Absent; 2 = Sparse; 3 = Medium; 4 = Thick; 5 = Heavy
VARIETY R1 R2
2 3 3
LEAF PUBESCENCE LENGTH:
| = None; 2 = Short; 3 = Medium; 4 = Long; 5 = Very long
VARIETY Rl R2
2 2 2
* LEAF SILHOUETTE
1 = Closed; 3 = Medium; 5 = Open
VARIETY RI R2
3 3 3
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PETIOLES ANTHOCYANIN COLORATION:
i = Absent: 3 = Weak; 5 = Medium; 7 = Strong; 9 = Very Strong

2000002327

VARIETY R1 R2
1 1 i
LEAF STIPULES SIZE
1 = Absent; 3 = Small; 5 = Medium: 7 = Large
VARIETY R1 R2
7 5 7
TERMINAL LEAFLET SHAPE:
1 = Narrowly ovate; 2 = Medium ovate; 3 = Broadly ovate; 4 = Lanceolate; 5 = Elliptical;
6 = Obovate; 7 = Oblong; 8 = other :
VARIETY RI R2
1-2 2-3 2
TERMINAL LEAFLET TIP SHAPE:
1 = Acute; 2 = Cuspidafe; 3 = Acuminate; 4 = Obtuse; 5 = other
VARIETY R1 R2
1 1-3 I-3
* TERMINAL LEAFLET BASE SHAPE:
1 = Cuneate: 2 = Acute; 3 = Obtuse; 4 = Cordate; 3 = Truncate; 6 = Lobed; 7 = Other
VARIETY R1 R2
3-4 4 3-4
* TERMINAL LEAFLET MARGIN WAVINESS:
1 = Absent; 2 = Slight; 3 = Weak; 4 = Medium; 5 = Strong
VARIETY R1 R2
4 2-3 2-3
NUMBER CF PRIMARY LEAFLET PAIRS:
AVERAGE:
VARIETY RI R2
4.9 5.1 5
RANGE;
VARIETY R1 R2
4-5 5-6 5
PRIMARY LEAFLET TIP SHAPE:
I = Acute; 2 = Cuspidate; 3 = Acuminate; 4 = Obtuse; 5 = Other
VARIETY RI R2
| 1 1
* PRIMARY LEAFLET SIZE:
I = Very Small; 2 = Small; 3 = Medium; 4 = Large; 5 = Very Large
VARIETY R1 R2
3 3 4
Page 3 of 10
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PRIMARY LEAFLET SHAPE:

200000232

1 = Narrowly ovate: 2 = Medium ovate; 3 = Broadly ovate; 4 = Lanceolate; 5 = Elliptical;

6 = Obovate; 7 = Oblong; § = Other

VARIETY R1 R2
1 1-2 1
PRIMARY LEAFLET BASE SHAPE:
1 = Cuneate, 2 = Acute; 3 = Obtuse; 4 = Cordate; 5 = Truncate: 6 = Lobed; 7 = Other
VARIETY R1 R2
4 4 4
NUMBER OF SECONDARY AND TERTIARY LEAFLET PAIRS:
AVERAGE:
VARIETY R1 R2
4.0 6.9 4.6
RANGE:
VARIETY R1 R2
2-5 6-9 5-19
5. INFLORESCENCE CHARACTERISTICS:
NUMBER OF INFLORESCENCE / PLANT
AVERAGE
VARIETY R1 R2
4.0 2.4 4
RANGE.:
VARIETY R1 R2
3-5 1-4 3-5
NUMBER OF FLORETS / INFLORESCENCE:
AVERAGE:
VARIETY Rl R2
12.0 13.0 10.0
RANGE:
VARIETY Rl R2
9-15 6-18 10-10
* COROLLA INNER SURFACE CHART VALUE: Measure predominant color of newly open flower REISCC.
VARIETY Rl R2
157A 155A 76B
* COROLLA OUTER SURFACE COLOR: RHSCC
VARIETY R1 R2
157A 155A 76C
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COROLLA SHAPE:
1 = Very rotate; 2 = Rotate; 3 = Pentagonal; 4 = Semi-stellate; 5 = Stellate

VARIETY RI R2

3 3 3

CALYX ANTHOCYANIN COLORATION:
1 = Absent; 3 = Weak; 5 = Medium; 7 = Strong; 9 = Very strong

VARIETY Ri R2

1 1 [-3

ANTHER COLOR: Measure when newly opened flower is fully expanded RHSCC

VARIETY R1 R2
I5A 15A 1ZA
ANTHER SHAPE;
1 = Broad cone; 2 = Narrow cone; 3 = Pear shape cone; 4 = Loose; 5 = Other
VARIETY R1 R2
| 1-2 2
POLLEN PRODUCTION:
1 =None; 3 = Some; 5 = Abundant
VARIETY : R1 R2
5 5 3
STIGMA SHAPE: :
1 = Capitate; 2 = Clavate; 3 = Bi-lobed
VARIETY RI R2
1 1 1
STIGMA COLOR: RHSCC
VARIETY RI R2
[47A 146A 146A

BERRY PRODUCTION: UNDER FIELD CONDITIONS:
I = None; 3 = low; 5 = Moderate; 7= Heavy; 9 = Very heavy

VARIETY R1 R2

19
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6. TUBER CHARACTERISTICS:

* PREDOMINANT SKIN COLOR:
1 = White; 2 = Light Yellow; 3 = Yellow; 4 = Buff} 5 = Tan; 6 = Brown; 7 = Pink; 8 = red;

9 = Purplish-red; 10 = Purple: 11 = Dark purple-black; 12 = Other

VARIETY R1 R2
2 2 4
RHSCC:
VARIETY Rl RrR2
i61B I61A 164C
SECONDARY SKIN COLOR:
1 = Absent; 2 = Present, please describe
VARIETY R1 R2
1 1 1
RHSCC;
VARIETY R1 RrR2
SECONDARY SKIN COLOR DISTRIBUTION:
1= Eyes; 2 = Eyebrows; 3= Splashed; 4 = Scattered; 5 = Spectacled; 6 = Stippled; 7 = Other
VARIETY R1 R2
SKIN TEXTURE:
1 = Smeoth; 2 = Rough (flaky); 3 = Netted; 4 = Russetted; 5 = Heavily russetted; 6 = Other
VARIETY Rl R2
1 1-3 2-3
* TUBER SHAPE:
1 = Compressed; 2 = Round; 3 = Oval; 4 = Oblong; 5 = Long; 6 = Other
VARIETY Rl R2
2 2 2
20 Page 6 of 10
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TUBER THICKNESS:
1 = Round: 2 = Medium thick: 3 = Slightly flatted; 4 = Flatted; 5 = Other
VARIETY Rl R2
1 1 |
TUBER LENGTH (mm):
AVERAGE:
VARIETY R1 R2
65.0 69.6 53.9
RANGE:
VARIETY . R1 Rz
54-74 58-78 45-62
STANDARD DEVIATION:
VARIETY R1 R2
5.5 5.9 5.1
AVERAGE WEIGHT OF SAMPLE TAKEN:
VARIETY R1 ' R2
149.2 180.8 106.3
TUBER WIDTH {mm):
AVERAGE:
VARIETY RI R2
66.2 70,7 59.6
RANGE:
VARIETY Rl R2
60-81 60-80 52-65
STANDARD DEVIATION:
VARIETY R1 R2
5.9 5.1 3.1
AVERAGE WEIGHT OF SAMPLE TAKEN:
VARIETY R1 R2
149.2 180.8 106.3
TUBER THICKNESS {mm}):
AVERAGE:
VARIETY R1 R2
56.3 56.6 514
RANGE:
VARIETY RI R2
45-68 48-64 46-57

Page 7 of 10
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STANDARD DEVIATION:
VARIETY R1 R2
5.7 4.4 3.1
AVERAGE WEIGHT OF SAMPLE TAKEN:
VARIETY R1 R2
149.2 180.8 106.3
TUBER EYE DEPTH:
1 = Protruding; 2 = Shallow; 3 = Intermediate; 4 = Deep; 5 = Very Deep
VARIETY R1 RrR2
3 34 3
TUBER LATERAL EYES:
1 = Protruding; 2 = Shallow; 3 = Infermediate; 4 = Deep; 5 Very deep
VARIETY R1 R2
2 3 2
NUMBER EYE / TUBER:
AVERAGE:
VARIETY Rl R2
8.8 7.4 5.6
RANGE:
VARIETY Rl R2
8-9 6-8 5-7
DISTRIBUTION OF TUBER EYES:
1 = Predominantly apical; 2 = Evenly distributed
VARIETY R1 R2
1 1 1
' PROMINENCE OF TUBER EYEBROWS:
1 = Not prominent; 2 = Slight prominence; 3 = Medium prominence; 4 = very prominenece; 5 Other
VARIETY R1 R2
2 2 1
* PRIMARY TUBER FLESH COLOR: RHSCC
VARIETY R1 R2
18D 158B 160C
SECONDARY TUBER FLESH COLOR:
1 = Absent; 2 = Present, please describe
VARIETY R1 R2
1 | 1
RHSCC:
VARIETY R1 R2
Page 8 of 10
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NUMBER OF TUBER / PLANT:
1 = Low (<8); 2 = Medium (8-15); 3 = High(>15)
VARIETY RI R2

7. DISEASES CHARACTERISTICS:
DISEASES REACTION: .
0 = Not tested; 1 = Resistant; 3 = Moderately resistant; 5 = Moderately susceptible; 7 = Susceptible;
9 = Highly susceptible
BACTERIAL RING ROT: Foliar reaction

VARIETY RI R2
6 7 7
BACTERIAL RING ROT: Tuber reaction
VARIETY RI R2
7 7 7
LATE BLIGHT
VARIETY R1 R2
7 7 1
PLRV
VARIETY RI R2
6 7 5 .
PVX .
'VARIETY ' R1 R2
8 g =
PVY
VARIETY R1 R2
7 7 7
OTHER
VARIETY RI R2
OTHER
VARIETY Ri R2
Page 9 of 10
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8. PESTS CHARACTERISTICS:
PEST REACTION:

0 = Not tested; I = Resistant; 3 = Moderately resistant; 5 = Moderately susceptible; 7 = Susceptible;
9 = Highly susceptible : '

GOLDEN NEMATODE
VARIETY R1 R2
0 0 1 (race A)
OTHER
VARIETY R1 R2

9. GENE TRAITS:
INSERTION OF GENES:

YESD NOE]

IF YES, DESCRIBE

10. QUALITY CHARACTERISTICS:

CHIEF MARKET:
SPECIFIC GRAVITY:
1< 1.060: 2 = 1.060-1.06%; 3 = 1.070-1.079; 4 = 1.080-1,089; 5 > 1.090
VARIETY R1 R2
4 4 4
TOTAL GLYCOALKALOID CONTENT (mg./100g. fresh tuber):
VARIETY Rl R2
1.5 4.3 7.8

OTHER QUALITY CHARACTERISTICS:

11. CHEMICAL_IDENT[FICATION' Chémical identification of 'Dakota Pearl’ was conducted using -p-i-'(.)tein electrophoresis.
‘NorValley' was included as the standard check cultivar. Evaluation was conducted by the North Dakota State Seed Department using

the attached protocols. Band differences between the two cultivars are shown in Figures 1 and 2. This protein electrophoretic data
allows for the identification of 'Dakota Pearl' and shows it is uniquely different.

12.ADDITIONAL COMMENTS AND CHARACTERISTICS:

See additional information.
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7.0 LIGHT SPROUT CHARACTERISTICS (+)

7.1  Light sprout: general shape

2@@@@@2;}%2‘7

() (H) cv RI R2 R3 R4
spherical 1 1 4 2
ovoid 2
conical 3
broad cylindrical 4
narrow cylindrical 5
other (describe) 6

7.2 Light sprout base: pubescence

()
absent 1 7 3 3
weak 3
medium 5
strong 7
very strong 9

7.3 Light sprout base: anthocyanin colouration

()
green . 1 2 2 3
red-violet 2
blue-violet 3
other (describe) 4

7.4 Light sprout base: intensity of anthocyanin colouration (if present)

)
absent 1 5 5 5-7
weal 3
medium ]
strong 7
very sirong 9

7.5  Light sprout tip: habit

()
closed 3 3 3 3
medium 5
open 7

25




7.6 Light sprout tip: pubescence Cv R1 R3 R4
absent i 5 3 7
weak 3
medium 5
strong 7
very strong 9

7.7  Light sprout tip: anthocyanin colouration

()
green 1 2 l [-2
red-violet 2
blue-violet 3
other (describe) 4

7.8 Light sprout tip: intensity of anthocyanin colouration (if present)
absent I 3 1 1-3
weak 3
medium 5
strong 7
very strong 9

7.9  Light sprout root initials: frequency
low 3 5 3 3
medium 5
high 7

7.10 Light sprout: protrusion of lenticels
weak 3 3 3 3
medium 5
strong 7

7.11 _Light sprout: length of lateral shoots
short 3 3 5 3
medium 5
long 7
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CHEMICAL IDENTIFICATION

| Egl $ | 00002327

IEF VG-10 90
G-250 Protein Stain
"Dakota Pearl’ > ran as follows
~gL 15' 30 W
TNorValley'— @& 30" 40 W
| 0 ! 10 4L sample
K
o = v
TN
N L]
S5 I
s
L
- ‘ 1
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o
-4 1
5
i | .
&

Fig.1 Total Protein Profiles for 'Dakota Pearl' and 'NorValley' following electrofocusing. Arrows
indicate regions where protein bands are present in 'Dakota Pearl' but missing in
'NerValley'. Each cultivar is represented by four sample lanes.

@
o
Y

B TEF FS-5080
Fidera
fo;o e Esterase Stain
.[; kota P 1" v ran as follows:
A T 60' 35 W
'NoxValley! 20" 60 W
: \ 10 uL sample

08 08 ~SS

Fig.2 Comparison of Esterase band profiles of "Dakota Pearl' and 'NorValley'. Each cultivar is

represented by four sample lanes. Arrows indicate bands present in 'NorValley‘ but missing
in 'Dakota Pearl'.
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| | 2000002327
Table 3. U.S. No.1 yield, percentage of U.S. No. 1, and specific gravity for Dakota Pearl in irrigated

trials at Carrington (C), Oakes (0), Dawson (D) McCanna (McC), and McLeod (McL), ND
(1994-1998).

1994 1995 1996 1997 1998

varlety %g' 0 !.f McC 0 l MeC 0 i, McC McL [ Avg
cswt/acre ILS. No. 1 ‘1‘ ; : ! \ l .
Dakows Pearl 318 364 i';?! Bocdet 4 "v 4B8abode 247 bedefgh :l 371 ube 257 bedefy | | 338
VDo 1 .
NorValley M a7 [ asew 4 "x 386 241 bodefgh | | 358 bed 2Mbedef | | 387
| | 8 E_'n cdefighij ' .
Narchip I 396 { 290 defi 3 F‘;, 350 fghifk - ! l 209 bedefgh 266 bedef | | 328
Snowden 30 342 , W4 cdet 34 :‘ 370 266 bodefgh | | 305 bedefgh 267 bedef || 320
H 5 'g defghijk H | 3
Aantic M 47 i*, 7 dety 3 ' | MTbodetgh  32Babe | | 2 ;Bmhi Wabe ') 359
% U.S, No. 1 'j f ! !
Dakota Pearl 94 93 ' 91 9 ;% B || o 8 !'l 9
NarValley 8 93 ; 88 0 % 88 82 &7 &S I 88
Norchip g 8 7@ 9 ~  iw &2 1 88
Snowden 93 97 ’: 90 94 :I 92 91 :' 92 88 [ s
Atlantic 95 63 f 87 96 90 86 ; B4 9% %] so
—— ¥ | ]
Dakots Pearl 82 84 ! 84 9 ;i 8 I R B0 || &
NorVailey 8 84 g, 86 84 ,-'i 79 7 | 76 7% i 80
Norchip "8 i 88 86 *J 86 - l 77 YR
Snowden B ® | T L 87 Il 9
Adlanic 2 2y 9w & o« s | 86 g7 | ®

' Average yield across all three irrigated sites in 1994
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200000232

Tabile 2. U.S. No. 1 yield, percentage of U.S. No.1 and total solids for Dakota
Pearl in Dryland trials at Grand Farks (GF), Park River {PR), Hoople, ND and
Crockston (CR), MN (1993, 1904, 1997, 1908 and 1898). (7905, 1096 and 71087 triafs at
Grand Forks were not reported due to flooding of plots with assoclated poor yields. The
1900 Irial at Crookston was not reported due fo it's loss as a result of late blight.

Variety GF 1“? PR 1:;‘ 1:;7 | 1::: 1?:9 Avg
CWUAY - _ _
Dakota Peal] 147 | 117 134 152 286 218 176
NorValiey 4| 201 180 278 720 300 7]
Narchip 156 77 117 - 316 222 (160) 167
[Atiantic = - 126 180 218 268 (108) 178,
* [Snowden 142 24| 140 168 174 218 176
ﬁu.s; No.1
‘|Dakota Pean] 93 76 62 66 3 93 a1
- |NorValley 77 €6 56 82 89 80 77
. {Norchip 84 57 73 = 90 88 (79) 76
B Allantic - - 82 74 92 94 (83) 76
Snowden B4 8 | &6 &1 89 %0 83
{Specific Gravity (1.081 abbreviated as ¢1)
Dakota Pead] @1 76 80 [ 103 93 91
NorValley B7_ 76 03 B1 88 80 88
{Norchip 91 78 2 - 98 90 (91) 80
Allantic - - 98 D{ 100 113 (94) 97
Snowden 98 96 o4 o8 102 101 97

7Nuﬂm in parentheses wara tha average values for Dakata Pearl acrass the same triala thal 'Norchip' andg "Atlantie’
were argries in.
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S adahinl
U.S. DEPARTMENT OF AGRICULTURE The idiamng statements are made in accordance with the Privacy Ad of
AGRICULTURAL MARKETING SERVICE 1974 (5 U.S.C. 552a} and the Paperwork Reduction Act (PRA) of - 1995

EXRHIBIT E Application is required in order to determine if a plant variety protaction -

: rtificate is to be issued (7 U.S.C, 2421). Inf is
STATEMENT OF THE BASIS OF OWNERSHIP 3: ol m?ﬁcafe",s ks'f;d ”(J S ). Information is held confidential

%‘ g N——
1. NAME OF APPLICANT(S} 2. TEMPORARY DESIGNATION = - { 3. VARIETY NAME
OR EXPERIMENTAL NUMBER
NDSU Research Foundation ND2676—-10 "Dakota Pearl’

4. ADDRESS (Street and No., or RF.0. No., CRty, S!ate anleP and Country) 5. TELEPHONE finclude area code} 6. FAX {inciude area code)

1735 NDSU Research Park Drive 701-231-8931 | 701-231-1013
_ -;_F."?‘Fgo;-ND 5_8-:1;9.-5;5 002 . : : 7. PVPO NUMBE% 0 @ _
8. Daes the aﬁplic'ani'own all rights to the variety? Mark an “X” in appropriale biock. If na, please explain. [Ia YES 1 NO
- 'is the applicant (individual or company) a U_S. national or U.S. based company? E‘J YES !'41 NO
if no, give name of country ‘ v "l
10. Is the applicant the original owner? ] YES Li_‘] NQ Ifno, please answer gne of the following: -

a. If original rights to variety were owned by individual(s), is (are) the original owner(s) a U.S. national(s)?

fx_l YES D NO  Kno, give name of country
b. i original rights to variety were owned by a company(ies), is(are) the original owner{s) a U.S. based company?
' @ YES D NO If no, give name of country

11. Additional explanation on ownership (if needed, use reverse for exira space):

See additional Exhibit E, Statement of the Basis of the Applicant's Ownership included in
this applicéation.

PLEASE—]\_!OTE: ‘
Plant varicty protection can be afforded only to owners (niot licensees) who meet one of the following criteria:

1. I the rights 1o the varicty arc owned by the original breeder, that person must be a U.S. national, national of a UPOV member country, or national of a country
which affords similar protection to nationals of the U.S. for the same genus and specics.

2. If the ¢ights to the variety arc owncd by the company which employed the original breeder(s), the company must be U.S. based, owned by nationals of a UPOV
member country, or owned by nationals of a country which affords similar protection to nationals of the U.S. for the same genus and specics.

3. If the applicant is an owner who is not the original owner, both the original owner and the applicant must mect oac of the above criteria.

The original breeder/owner may be the individuat or company who dirccied final breeding. See Section £1(a}2) of the Plant Varicty Protection Act for definition.
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EXHIBIT E
STATEMENT OF THE BASIS OF THE APPLICANT’S OWNERSHIP

Drs. Robert H. Johansen (now deceased), Gary A. Secor and Richard Novy are/were employees
of the North Dakota Agricultural Experiment Station and North Dakota State University, and are
plant breeders who jointly developed Dakota Pearl, a white-skinned chipping potato variety for
which Plant Breeders’ Rights is being sought. The employees by agreement and because of the
condition of the use of the facilities and funds of the North Dakota Agricultural Experiment
Station and North Dakota State University, have assigned all ownership rights for the potato
variety Dakota Pear] to the North Dakota Agricultural Experiment Station and North Dakota
State University.

North Dakota State University on behalf of the North Dakota Agricultural Experiment Station
has assigned all ownership of the potato cultivar Dakota Pearl to the NDSU Research
Foundation. The NDSU Rescarch Foundation is a nonprofit corporation set up to own and
manage the intellectual property of North Dakota State University.

|
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REPRODUCE LOCALLY, Include form number and date on all reproductions. Form Approved OMB NO 0581-0055
According fo the Paperwork Reduction Act of 1985, an agency may not conduct or sponsor, and a person is not required to respond to a collection of infarmation unless it displays & valid OMB conlrol number. The valid
OMB controf nimber for this information collection is 0581-0055. The time required fo complete this informalion collection is estimated to average 5 minutes per response, including the time for reviewing instructions,

. Searching existing data sources, gathering and mainiaining the data needed, and completing and reviewing the collection of information.

The U.S. Depanment of Agriculture (USDA) prohibits discrimination in aif its programs and activities on the basis of race, cofor, national origin, gender, religion, age, disability, sexual orientation, marital or family status,
political heliefs, parental stalus, or profecled genelic information. (Not all prohibiied basas apply to alf programs.) Persens with disabilities who require allemative means for communization of program information
{Braille, large print, audiotaps, efc.) shoufd contact USDA’'s TARGET Center at 202-720-2600 (voice and TDD).

To fife @ complaint of discriminalion, wiite USDA, Director, Gffice of Civil Rights, Room 326-W, Whitten Building, 14th end independence Avenue, SW, Washington, DC 20250-9410 or call 202-720-5964 (voice and TDD).
USDA is an equal oppartunity provider and employer.

U.S. DEPARTMENT OF AGRICULTURE
AGRICULTURAL MARKETING SERVICE
SCIENCE AND TECHNOLOGY
PLANT VARIETY PROTECTION OFFICE
BELTSVILLE, MD 20705

EXHIBIT F
DECLARATION REGARDING DEPOSIT
NAME OF OWNER (S) ADDRESS (Street and No. or RD No., City, State, and Zip Code and Country) TEMPORARY OR EXPERIMENTAL DESIGNATION
NDSU Research Foundation 1735 NDSU Research Park Drive, Box 5002 ND2676-10
Fargo, ND 58105-5002 VARIETY NAME
' "Dakota Pearl'
NAME OF OWNER REPRESENTATIVE (S} ADDRESS (Street and No. or RD No., City, State, and Zip Code and Country)
Dale Zetocha, Executive Director 1735 NDSU Research Park Drive, Box 5002 PVFO NUMBER
‘ Fargo, ND 58105-5002

| do hereby declare that during the life of the certificate a viable sample of propagating material of the subject
variety will be deposited, and replenished as needed periodically, in a public repository in the United States in
accordance with the regulations established by the Plant Variety Protection Office.

s astbe

Signature ¢~ Date

ST-4T0-F (04-03) designed by the Plant Variety Profection Office using Microsoft Word 2002,
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North Dakota State
e — 1313 18" St. N., P.O. Box 5257

l - Fargo, ND 58105-8257

Phone: (701} 231-5400
[
Seed Department

Fax  (701) 231-5401
Web: ndseed.com

Ken Bertsch
State Seed Commissioner

December 11, 2006

Dr. Paul M. Zankowski, Commissioner
Piant Protection Office

AMS, USDA

Room 500, NAL Building

10201 Baltimore Boulevard

Beltsville, MD 20705-2351

Dear Br. Zankowski,

This letter is to verify and certify that tissue culture plantlets of the potato cultivar ‘Dakota Pear!’
entered for Plant Variety Protection have been deposited in the North Dakota State Seed
Department repository and will continue to be maintained. The faclility is a public, state
sponsored agency, and cuftivars maintained in the repository are availabie to the general public
upon request after expiration of the PVP certificate.

The NDSSD Germplasm Repository is located in the potato propagation wing of Johansen Hall
on the NDSU campus. Solanum fuberosum clones are propagated and maintained by well-
established, industry-standard in vifro methods as they have been for over 20 years. In addition
to normal monthnto-month subcultunng, a long-term, cool-temperature archival bank is
maintained.

Sﬂi‘ﬁce'r'ély, )

Ken Bertsch - -
ND State Seed Commissioner

cc. Dale Zetocha
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